This paper presents a study of willingness-to-pay of the Armenian Diaspora in the United States to protect Armenia's Lake Sevan, a unique and precious symbol of the Armenian cultural heritage. Dichotomous choice contingent valuation questions were asked by mail surveys to elicit respondents' willingness to pay for the protection of Lake Sevan. The results show that on average, each household of the Armenian Diaspora in the United States would be willing to provide a one-time donation of approximately US$80 to prevent a further degradation of Lake Sevan, and approximately US$280 to restore the quality of the lake by increasing its water level by 3 meters.
I. Introduction
Lake Sevan is the largest high altitude reservoir of freshwater in the Transcaucasus, and is one of the highest lakes in the world. However, over the course of 50 years, the level of the lake has dropped by 18 meters, its surface area has decreased by 15%, and the volume of water in Lake Sevan fell by more than 40% (from 58.5 to 34.6 km 3 ). These changes had various significant adverse impacts on Lake Sevan's ecology.
Perhaps as or more importantly, Lake Sevan is a very major component of Armenia's cultural heritage, along with its religion and churches. Indeed, it is often said that Lake
Sevan defines the people of Armenia.
The Government of Armenia has been working on a Lake Sevan protection action plan. The objectives under consideration by the Government of Armenia include preventing a further lowering of the level of Lake Sevan, and raising the level of the lake by at least 3 meters as quickly as possible. Cost-benefit analyses to this date have demonstrated a large negative net present value for all projects and options aimed at achieving this objective, ranging from 72 to 147 million dollars. However, the estimation of the benefits with this protection plan is to this day incomplete. In particular, the estimation of the recreational and non-use values of Lake Sevan has not been addressed.
As a result of various historical events, there is a very large Armenian Diaspora, living mainly in the United States, France, Syria, Iran, Lebanon, and New Independent
States (NIS) countries. The greater Los Angeles area alone accounts for approximately 800,000 Armenians. Armenians living abroad currently donate large sums of money and goods to various Armenian funds, and transfer money directly to relatives in Armenia. In the 1990s, these donations have been estimated to even be larger than the size of the total state budget. Furthermore, in various forums, the Armenians of the Diaspora have expressed strong interest in the protection of Lake Sevan and restoration of its quality.
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This paper presents a study of willingness to pay (WTP) for Lake Sevan restoration projects by those Armenians of the Diaspora living in the United States.
Surveys have been conducted in the United States to assess the magnitude of the willingness to donate for Lake Sevan protection.
Armenia is not alone with a large Diaspora living outside its boundaries. Indeed, a large number of developing countries share a similar characteristic (e.g. North Africans in Europe). This Diaspora may truly value public commodities such as unique environmental resources in their original country and may express a willingness to invest in the protection of these resources. To our knowledge, this paper is unique in two different ways. First, in the literature on the economics of cultural heritage, it appears this is the first willingness-to-pay study in which a natural asset (such as a lake) constitutes the cultural site of interest. Second, it would also appear to be the first time that a Diaspora constitutes the targeted population.
The paper is structured as follows. In Section II, we begin by describing Lake Sevan, its preservation challenges, and its cultural significance among the Diaspora. In Section III, we describe the process of data collection along with some descriptive statistics of interest. In section IV, willingness-to-pay models are developed and estimated under alternative management scenarios. We conclude briefly in Section V.
II. Lake Sevan and the Armenian Diaspora

II.1 Lake Sevan
The Republic of Armenia has a total area of approximately 29,740 km 2 making it the smallest of the former republics of the Soviet Union. The country is dominantly mountainous with 72% of land above 1,500 meters.
Located to the northeast of the capital city Yerevan, Lake Sevan is the largest high altitude reservoir of fresh water in the Transcaucasus, and is one of the largest alpine 5 lakes in the world with a total surface area of 1,248 km 2 at 1,916 m above sea level. Its present length along the main axis is 74 km; the average and maximum widths are 19 km and 32 km respectively. Its watershed covers an area of 4,851 km 2 , about one-sixth of the country's area. Twenty eight rivers flow into Lake Sevan. The Hrazdan River, the only outlet from the lake, flows into the Ararat Valley where the capital city Yerevan is located, and where most of Armenia's agricultural production is taking place. In its course to the valley, the Hrazdan River drops over 1,000 m.
In the late 1920s, Soviet engineers started to examine the potential for a more intensive utilization of Lake Sevan water as a source of hydroelectric power, and irrigation in the Ararat Valley. In 1930, a plan was thus developed to increase water discharge into the Hrazdan River from 50 Mm 3 a year to approximately 700 Mm 3 . Water withdrawals peaked over the period [1949] [1950] [1951] [1952] [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] . The impact of such water withdrawal on the ecology of Lake Sevan was severe: Over the course of only 50 years, the level of the lake dropped by 18 m; its surface area decreased from 1,416 to 1,239 km 2 ; and the volume of water in Lake Sevan fell by more than 40% (from 58.5 to 34.6 km 3 ).
The lowering of the level of water in Lake Sevan caused several important perturbations to the ecology of the lake with severe implications, including the loss of breeding grounds for a number of fish species believed to be endemic to Lake Sevan; a significant reduction of bird diversity due to the drainage of shallow marshes, and a deterioration of the quality of recreational amenities and aesthetic beauty of the lake.
Perhaps of greater importance, Lake Sevan figures prominently in Armenia's culture, history, art, poetry, and music over many centuries. It is regarded by Armenians with esteem and adoration. Erected on an island is the Sevan Monastery founded in 874 a.d. (due to the lowering of the lake, the island has become a peninsula). It is from this monastery that King Ashot Bagratuni defeated the Arab troops thus paving the way to Armenia's independence more than 2,500 years ago. Lake Sevan is thus an integral part 6 of Armenia's cultural heritage, and is regarded as a true national treasure, to a large extent defining the people of Armenia.
In response to these concerns, various plans have been considered not only to halt the lowering of Lake Sevan but also to increase its level by up to 3 meters. These plans include: (1) restricting the discharge of water from the lake to 370 Mm 3 a year; (2) constructing a reservoir (Yeghvard Reservoir) downstream of Lake Sevan to store the water discharged from the lake in winter (to produce electricity), for use in the summer (for irrigation) thus reducing the need to increase water discharges in summer; and (3) diverting an average 165 To our knowledge, our study is the first of this nature in which a natural asset (such as a lake) constitutes the cultural site of interest, and in which the sampled population is made of a group physically distant from the site of interest, but have a cultural bond to their nation of origin.
II.2 The Armenian Diaspora 
III. The Survey
III.1 Survey operation
Considering the project budget and the feasibility of conducting surveys in different countries where the Armenian Diaspora are currently located, the USA was selected to be the survey area. The choice of survey format was also essentially dictated by budget and logistical implications. To this effect, it was deemed that in-person interviews would be too costly to undertake. Telephone interviews were also considered.
However, when compared to mail surveys, it was felt that the mail response rate would be more favorable, and thus mail surveys were thus selected as the survey format.
In order to construct a sample of individuals in the United States who are
Armenian or who are of Armenian descent, we exploited the unusual property that approximately 99% of Armenian's last names end in "ian", and the further property that 9 only Armenian names have this unusual characteristic. 4 Using this criterion, we performed a search within a CD-ROM national database of US telephone directories in the United States (Powerfinder, 2001 ). This database contains over 110 million names from which one can perform a query based on surnames. After deleting names that were not Armenian or names with no address, we were left with over 78,000 names (or telephone numbers). 5 From this, a random sample of 6,900 names was drawn, including 900 names for purpose of survey pre-tests.
Three pre-tests were conducted mainly to test for the sensitivity of the hypothetical scenario, the sensitivity of respondents to personal questions (i.e. income, transfers to relatives abroad, etc), as well as to construct the appropriate upper bounds of the bidding structure. 6 Of the first pre-test results (n = 100), the most significant issue was a significant level of non-response. To boost the response rate, a multiple-contact strategy was then adopted following the experience of Dillman (2000), where the respondent was initially sent an invitation letter explaining the purpose of the survey and asked whether or not they would be willing to participate in the study. 7 The respondent was then asked to return the postage paid card. Once received, respondents who replied "yes" to the participation question were then sent a survey package with a postage paid return envelope. The survey package included a simple cover explaining the historical evolution of Lake Sevan's condition, along with a visual aid and survey. If no response 10 was encountered after a specified period of time, follow-up telephone calls were placed to the respondent until a definite answer was given. The detailed procedure is presented in Appendix II.
Of the 6,000 invitation cards sent to US respondents, 1,352 (23%) agreed to participate in the survey, and of these, 389 (29%) were returned completed.
III.2 Questionnaire
The questionnaire includes six parts: 1) environmental attitudes and perceptions;
2) a description of the Lake Sevan action plan; 3) support for environmental improvements to Lake Sevan; 4) socio-economic characteristics; 5) cultural aspects; and 6) use of Lake Sevan. In the third section of the survey, the impact of the action plan on Lake Sevan was thoroughly discussed and presented with charts which compared the current situation with the situation with and without action plan. Information about the costs of the action plan and the plan implementation was also provided.
The respondent was asked to assume to pay a one-time donation to a trust fund established for the implementation of the action plan, administered by a Board of governors comprising various and reputed interest groups so as to minimize any possible bias.
A dichotomous choice contingent valuation format was employed with a bid range from US$20 to US$10,000. 8 A maximum WTP question and a level of certainty question followed the dichotomous choice question. Follow-up questions were also asked to assess the respondents' judgment of support of Armenians for the action plan, the feasibility of reaching the target of the action plan, the change of the historical, cultural and symbolic value of the lake with the protection of the lake, the change of water quality, the change in the quality of the ecosystem, the change of the lake for recreational III.3 Statistics Table 1 provides the definition of the major variables used in the analysis. Mean values are provided in Table 2 . 
Ecosystem
"How would you project the change in the quality of the lake ecosystem, including fish, birds and grass, etc., with the increase of water level by x meters?" Categorical Same as directly above.
Recreate
"How would you project the change of the quality of the lake for recreational use associated with an increase in water level by x meters?" Categorical Same as directly above.
Implement
"With your understanding of the current situation in Armenia, do you think that the action plan as we described before can be implemented?" Categorical -2=Definitely not -1=Probably not 0=Neutral 1=Probably yes 2=Definitely yes 99=Don't know Board "Do you think that the governing board of the Trust Fund as we described before can do a good job in managing the implementation of the action plan?" Categorical Same as directly above.
Easiness
"The target of this action plan is to increase the water level by x meters in z years. How easy or difficult do you think it will be to reach this target by implementing this plan? of the respondents actually transfer funds to relatives or friends in Armenia. A slight majority (58.9%) of the respondents belong to a community group or a church.
In our sample, 32% of the respondents have seen Lake Sevan, and 25% of the respondents are indicating that they may use Lake Sevan in the future for recreational purposes.
Most respondents believe that with the Lake Sevan protection action plan, the historical, cultural and symbolic value of the lake, the water quality of the lake, the quality of the ecosystem of the lake, as well as the quality of lake for recreational use would be improved. Table 3 presents the statistics of the answers to the WTP questions. As is shown, the survey gives a reasonable distribution of the yes answers over the range of the bids. 
IV. Willingness-to-pay Estimation
IV.1 WTP model
Following the traditional WTP estimation procedure for the dichotomous choice contingent valuation data, a standard probit model can be used to calculate the willingness to pay for each of the sub-samples in the US. Assume that:
(1) WTP = α + X i 'β + ε i Then, the probability for a person to give a "yes" answer to the dichotomous contingent valuation question with a price t i is:
and the probability of giving a "no" answer is:
where, X i is the vector of WTP determinants, β is the vector of coefficients to be estimated, t i is the price offered to respondent i, and Φ is the cumulative standard normal distribution function, and ε i is a random error with a distribution µ(0, σ 2 ). The log likelihood function can be constructed as:
Variables that may influence the Armenian Diaspora's WTP can be categorized into five broad groups as specified in Table I . The first set of variables (Symbol, Water quality, Ecosystem, Recreate) relate directly to the commodity, Lake Sevan. The purpose of including these variables is to capture any lake-specific effects that the respondent may 
IV.2 Results
The modeling results are presented in Table 4 . The average WTP for the 3-meter case is estimated to be $281.1 with the simplest constant model, and the average WTP for the 0-meter case is about $80.8.
Given the nature of the existing analysis, it is of significant interest to note that individuals who believe the Lake Sevan action plan can generate positive changes in the historical, cultural and symbolic values of the lake would be willing to donate more for the action plan implementation. Furthermore, the coefficient of the variable "Version" is positive and significant, which implies that people are willing to pay more for the case of increasing water level by 3 meters than for the case of preventing the water level from decreasing, even after the specified WTP determinants have been controlled in the model.
Perhaps as it may be expected, individuals who have actually seen Lake Sevan in the past would be willing to donate more to facilitate the implementation of the Lake Sevan action plan. 9 However, our results also indicate a higher willingness to donate from those individuals who may anticipate experiencing recreational activities at Lake Sevan in the future. To this extent, the restoration of Lake Sevan appears to have both non-use (symbolic) and use (option) values for the Armenian Diaspora in the United States. 
V. Conclusion
In this paper, we have estimated the willingness to pay of the US-Armenian Diaspora to protect a crucial component of Armenian's cultural heritage, Lake Sevan. We believe this paper provides a significant contribution to the literature on the economics of States, and may also be financially feasible.
Two further issues remain of interest. First, the Armenian Diaspora is not solely limited to the United States. As indicated in Section II, a significant Diaspora is also found in France, the Middle East, and NIS countries. In this paper, we have not attempted to assess the WTP of this Diaspora. Furthermore, it is not known whether the results 21 obtained in the United States could be extended and extrapolated to the Armenian Diaspora located outside of the United States. This should be the object of further research.
Second, while the results obtained in this paper may justify the protection of Lake Sevan, a crucial issue facing the Government of Armenia pertains to actually capturing the WTP estimated in the United States for the purpose of financing such protection activities. We have not attempted in this paper to address this important financing issue.
Appendix III WTP Related Questions
Consequences of the Lake Sevan Protection Action Plan Now please focus on the possibility of only Target #1, stabilizing the level of the lake. To meet the target the action would be to limit annual water releases in such a way so as to keep the level of the lake constant.
Before making a decision on whether to support such an action plan, it would be helpful to know what all the consequences of stabilizing and preventing a further lowering of the lake would be to the environment and the economy. However, it would be difficult to predict precisely the effects of the Action Plan. Presented below is a general description of some of the expected consequences of stabilizing the level of the lake:
A. There would be no further water level decrease; B. Water quality in the lake would not experience any further decrease; C. Fish, bird and plant populations would not decrease; D. Recreational and tourist activities would not decrease since there would be no decrease in water quality; E. There would be no further decrease in the commercial fishery; F. Water availability for agricultural irrigation in the future would experience no further decrease; G. In the future, the stock of water to produce energy would experience no further decrease.
Costs of the Action Plan
In all likelihood there would be a cost to Armenians in Armenia in implementing this Lake Sevan Restoration Plan. In addition, some Armenians may be negatively affected by the action -limiting water releases from Lake Sevan in order to prevent a future lowering of the lake. Financial support from different groups of Armenians would be necessary and the Armenian Diaspora outside Armenia would also be asked to help finance this plan by making donations.
Plan Implementation
To implement the Action Plan, a Lake Sevan Trust Fund would be established. The citizens of Armenia and the Diaspora would be asked to pay a one-time donation into the Trust Fund. The ONLY purpose of the Lake Sevan Trust Fund would be to finance the implementation of the action plan.
The Fund would be managed and administered by a Board of Governors comprising various interest groups so as to minimize any possible bias. The Board would consist of Armenians from within Armenia, and Armenians outside of Armenia. The Board would also include environmental and community groups from the USA, France and Armenia as well as local residents of the Sevan basin area. The Chairman of the Board would be a non-partisan individual, a known figure in the Armenian Diaspora, with a long and solid reputation. The activities of the Board would be completely transparent. An independent auditing of the Board would be performed every year, and made public. A summary of the total financial transactions would be 30 widely and publicly available. You can thus have complete trust in the allocation of the money only and specifically toward protecting and restoring Lake Sevan. Some people have told us they would support the Lake Sevan Action Plan to stabilize the level of the Lake because the restoration of Lake Sevan is a high priority for them. Others say they would not support the plan because they have so many other things to spend their money on. Some have said that the Action Plan would have to wait until the Armenian economy becomes stronger. Some people have also told us that they would not support the plan because they are not convinced that the money would be used for improvements in the lake.
Current situation
Expected impacts
14.
Suppose that the cost of the Action Plan to people in Armenia were to be 0 (zero). How strong do you think support would be by the people of Armenia for the Action Plan to stabilize and prevent a further lowering of the lake? 
